A striking increase in endoplasmic reticulum has been reported in the liver following treatment with phenobarbitone. Changes involving lysosomes are well established. Changes in the relative grouping of ribosomes, in the nucleus and the nucleolus have also been recorded. Pathological changes in the pathogens: With an electron microscope one can note departures from the normal in the structure of microbial agents themselves, which constitute pathological changes in these agents. The changes produced in staphylococci by an antibacterial substance present in the bovine teat and of interest in mastitis have been studied (MacMillan & Hibbitt 1969) . During observations on the porcine adenovirus growing in tissue culture, unusual rectilinear forms related to the virus were noted; it was concluded that these were likely to be aberrant forms of the virus due to faulty assembly in the cell, rather than an active long form of the virus. Other workers have observed small holes produced in the membrane of a virus after exposure to specific antiserum (Berry & Almeida 1968 (Adams 1965 , Roozemond 1967 . Enzymes are customarily demonstrated in unfixed cryostat sections, but here again many are leached from the section. However, some enzymes are relatively resistant to cold formalin and are better retained in the tissue after such treatment.
In considering the application ofhistochemistry to pathology, it is perhaps most convenient to discuss the principles of several representative lipid, protein and enzyme methods, and to show how each of these have been used to help solve a particular pathological problem. As the emphasis will be on histochemical methods, the theme of the pathological problems will be necessarily discontinuous and superficial. Dixon 1958 Dixon , 1970 These various lipid methods have been recently reviewed (Adams 1965 (Adams , 1969 , so only three of them will be considered here. The perchloric acid naphthoquinone (PAN) technique demonstrates cholesterol in a more sensitive and less destructive way than the conventional Schultz modification of the Liebermann-Burchardt reaction (Adams 1961) . Perchloric acid condenses A5 or As sterols to the corresponding diene, which then reacts with the naphthoquinone salt to form a blue-black pigment. Ten years ago, before the advent of precise subcellular fractionation techniques, the intense staining of myelin by PAN (Fig 1) Specific sensitive colour reactions are now available for a number of amino acids and amino acid configurations (see Pearse 1968 ). These reactions include methods for cystine, cysteine, tyrosine, tryptophan, arginine, citrulline, dicarboxylic amino acids and a-amino groups (or possibly peptide bonds). Three of them will be discussed here.
Tryptophan can be detected histochemically by the p-dimethylaminobenzaldehyde-nitrite (DMAB) method (Adams 1957) and by an essentially similar method subsequently introduced by Glenner (1957) . In this DMAB method, the indole nucleus of tryptophan condenses with the aldehyde to form a p-carboline derivative. Subsequently, the carboline is oxidized by nitrous acid to form a dark blue pigment. The DMAB method is of particular value for detecting amyloid and plasma proteins, including fibrin (see Adams 1967) . Connective tissues contain far less tryptophan than these proteins, thus amyloid and fibrin are rather selectively stained by the DMAB method. Tyrosine-rich proteins can be displayed by the diazo-coupling (DC) method introduced by Glenner & Lillie (1959) . Tyrosine is diazotized in the dark and is then coupled with 'S' acid to provide a red pigment. The technique is far superior to the old Millon method, both in its sensitivity and stability of the reaction product. The DC method may also be used for detecting fibrin: Fig 5 illustrates Cystine and cysteine can be stained by a variety of oxidation and reduction methods. One of the oxidation methods will be discussed here, the performic acid-alcian blue technique (Adams & Sloper 1956 ). Performic acid fairly selectively oxidizes these amino acids to their corresponding sulphonate derivatives. These sulphonate radicles, being highly acidic, continue to stain with basic dyes (e.g. alcian blue) at pH 0-2. Apart from certain sulphated mucosubstances, no other tissue component is stained by alcian blue at such a low pH. This performic acid-alcian blue method enabled a second type of basophil (the S cell) to be identified in the human adenohypophysis (Adams & Swettenham 1958 , Adams & Pearse 1959 . This S cell is characteristically seen in shock and in Addison's disease. However, it is no longer thought to be the source of ACTH. The ,B cell (thyrotroph) in the rat adenohypophysis is stained by a modification of the method (Swettenham 1960 ) and is, therefore, an analogue of the human S cell.
Enzyme Histochemistry There are four main types of histoenzymic techniques: tetrazolium, azo-naphthol, metalcapture and substrate-film methods.
Tetrozolium methods are mainly used to detect dehydrogenase activity. In a typical example cytochrome oxidase is poisoned by adding cyanide to the incubating medium, so that electron transfer is diverted towards the tetrazolium salt which is reduced to an insoluble highly coloured formazan: Bajusz & Jasmin (1964) and Morales & Fine (1966) .
Azo-naphthol techniques depend on the enzymatic hydrolysis of a naphthol ester or naphthylamide with the release of relatively insoluble naphthol, substituted naphthol or naphthylamine. These released naphtholic compounds are then coupled with a suitable diazonium (or tetrazonium or hexazonium) salt to form a brightly coloured azonaphthol dye. The simplest example is a-naphthyl acetate esterase (Gomori 1952) , where the enzyme hydrolyses the ester bond with the release of a-naphthol, which is then coupled with Fast blue B salt to form a red-purple dye. Fig 7 shows the distribution of a-naphthyl acetate esterase in rat kidney: the epithelium of the convoluted tubules and Bowman's capsule reacts but that of the collecting tubules, pelvis and lower urinary tract is unstained. After exploring a number of histoenzymic methods, Stevens (1970) Gomori 1952) . The section is incubated with P-glycerophosphate and lead at an acid pH. Lead phosphate is precipitated in the section and is displayed as black lead sulphide after treatment with ammonium sulphide. Fig  8 shows lysosomal acid phosphatase as well as axonal enzyme in a rat nerve undergoing Wallerian degeneration. The Gomori technique, applied to cold formol-fixed tissue or controlledtemperature cryostat sections (Bitensky 1963) , has been much used for demonstrating lysosomes; it has also been extensively exploited for the same purpose in electron microscopy.
Substrate-film methods involve incubating a histological section on or under a film of substrate. Fibrin is used for demonstrating fibrinolysin-activator (Todd 1959) , gelatin for proteinases (Adams & Tuqan 1961 , Cunningham 1967 ) and nucleic acids for nucleases (Daoust 1965) . Sites of enzyme activity are revealed as translucencies in the film. These and other substrate-film methods are extensively described in Daoust's (1965) review.
In this brief survey it is impossible to cover the wide range of histochemical methods, nor is it possible to consider the limitations and pitfalls in the techniques. The theme of the pathological problems is disconnected and superficial. Nevertheless, this survey may help to indicate the sort of problem in cell pathology in which histochemistry can be a useful adjunct.
